Relationship between the effect of sequence variants on non-HDL cholesterol and the risk of coronary artery disease.
Supplementary Figure 2 . Luciferase reporter assays in HepG2 cells show that NR1H4/FXR R436H can activate transcription in response to FXR agonist GW4064.
HepG2 cells were transfected with either 1) empty reporter vector, 2) reporter containing an FXRresponse element (FXRE), 3) FXRE reporter and plasmids expressing wild-type FXR and RXR (FXR/RXR), 4) FXRE reporter and plasmids expressing R436H FXR and RXR (R436H/RXR) or 5) FXRE reporter and plasmids expressing non-functional FXR lacking the AF2 domain and RXR (delAF2/RXR). Cells were treated with 5µM GW4064 or DMSO for 24h and luciferase activity assessed as described in the methods. One experiment representative of three independent experiments is shown. For each experiment, transfection and drug treatment were performed in quadruplicate and error bars represent the standard deviation. (A) R436H is located on the dimerization interface of FXR distal from the ligand-independent activation domain (AF1), DNA-binding domain (DBD), ligand binding domain (LBD) and ligand-dependent activation domain (AF2). Visualization of the protein surface of wild-type FXR (B), mutant R436H FXR (C) and wildtype RXR (D). The crystal structures of FXR (PDB ID: 4OIV) and RXR (PDB ID: 2P1T) were used. The histidine 436 mutation was modelled using Maestro 11.1 (Schrodinger, New York). All proteins were first prepared using the Protein Preparation Wizard in Maestro; side chains and hydrogen atoms were added, the proper ionization states were assigned, and energy was minimized. Protein surface analysis was performed using the built-in tool from Maestro, where blue represents overall positive charge, red represents overall negative charge, and green represents hydrophobicity. The three proteins are displayed in a superimposed manner. For FXR, the yellow circle highlights amino acid 436, for RXR the arrow points to the dimerization interface. Changing FXR arginine 436 to a histidine, leads to a decrease in surface charge close to residue 436. The dimerization interface of RXR is positively charged so RXR may have increased affinity for the more negatively charged FXR R436H compared to wild-type FXR. Icelanders (MAF = 0.016%; imputation information = 0.99) (Supplementary Table 7 ). All carriers of this Table 8 ). However, as this variant is extremely rare, the confidence intervals for these associations are large. We have 80% power to detect a 0.59 SD effect of the mutation on total cholesterol levels (Supplementary Table 10 ). We found no significant association between the NR1H4 splice donor mutation and hepatobiliary traits (all P ≥ 0.50; 80% power to detect effects of 0.37 to 0.61 SD on hepatobiliary markers) (Supplementary Tables 8-10 ). Thus, while we can't exclude an effect of the mutation on these traits, we do not see evidence for effects of the magnitude observed in patients with biallelic loss-of-function FXR mutations 3 . This suggests, as reported, a recessive inheritance model for cholestatic disease.
